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LITHIUM ION NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

PROBLEM TO BE SOLVED: To stabilize the charge/discharge performance of an active 
material and lengthen the cycle life of a battery by constituting a positive active material 
with the specified nickel-containing lithium composite oxide and regulating the contents of 
an alkali earth metal and sulfur in the active material and the moisture content of the active 
material. 

SOLUTION: A positive active material is constituted with a nickel-containing lithium 
composite oxide represented by the formula: LixNivyMyOt-aXa- In the formula, M is at 
least one element selected from the group comprising Mn, Cr, Fe, Co, Cu, Zn, Mo, Ag, W, 
B, Al, Ga, In, Sn, Pb, Sb, and P, X is a halogen, 0.2<x<1 .2,0.05<y<0.5, 1 .5<b<2.5, 
0<a<1 .0. The content of an alkali earth element in the active material is limited to 0.1 
wt.% or less, the content of sulfur is limited to 0.1% or less, and the moisture content of 
the active material is limited to 0.5% or less. A secondary battery is constituted with a 
positive electrode using the composite oxide as the active material, a negative electrode 
made of a material capable of inserting/releasing lithium, and a nonaqueous electrolyte. 
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-283076. 13)6-31014 5lCRtt^<U >y h 
rfattc J: 4 jJWOMfe, «HHT 5-325969 fclBitO 
L i OHAftftSlCBfc UTJf««!B"C«l*-*-**t6. 

6-60887 lzmt<7mmttE.fflWTX*iZf&i- 
4*i£. «HPP6 — 2 4 3 8 7 1 fcR«<07 y^H-T 
-ffi. WHHF8- 1 3 8 6 7 OCGftOttTOrtfiteJEBI 
«0»i«tf5»*r & S5tt« & *«-r 4 *S=5r XifiHlfrCtb 
4. 

[00 1 83 lEffi-^ff^ft^ !i-#fi?* ; «& LT =S: 
sr»«itt^Sot^S ZktfW 9iVM»k% 

ti . - jjca-? oaa*« i-30wm. -ixa^tts** 

0 . 0 1 &.± 1 ju mJ2lTf * 0 . $ 4>fc»4 L < 

3 - 2 0 u m . -i^^i^PCO^S* 5 0.05 
-0. 5/imT&4. iCTZJ»ft^fctt«/h4— <JCtt 

*ffl* J -mi4T^4C t **» 4 Lv>. 

[0019] wmsm^itmrnnit. iRvumm 

!C*tl6L. BET^ct|)ini|jEt'0. I~10m2 /g 
«0ffiffl"C*4ii:* J #4L<, 0. 3-3m2 /g^)«[ 
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7°®mx2. 3-2. 9<7Mmmj& l<, 2.5- 
[0020] ^w^x-mv^sEmmm^m^x' 

• 9«)6SiTJfea«|«flffie»36«2. 8 1-2. 91tf)I 
13. 7—14. AcnmBX'fo&ZbimtL 
*3t» ( 1 0 4 ) ®«0»rhr-^*ffi« ( 0 0 3 ) 
fficof-^D$^(c^-rsit*\ 0. 1-0. 94>ttHT 

$>0. 0. 3-0. swttH-cjbiikiqffiu^ * 

j 0 0 2 1 3 J2TF£. iEffiiSlfcttojffi U4lEB*)0V& 

L i N i j. !( Co 0 , 20 O 2 

L i 1. 10 N io.soCoo.20O2 

L i 0 . $5 N io.soCo 0-20 0 1>9 

Li 1 . 03 Ni 0-7 C o 0 . 26 B 0- 04 0 2 

L i N i 0.7 C o 0 .3 Oj.s F 0 . 1 

L i N i 0 . so A 1 0. i 0 O 2 

L i N i 0 .9oMg 0 . 10 O2 

L i N i 0 . 88 G a 8 . ]2 Oj 

L i N io.soMno. 10O2,] 

L i N io.9oMn 0 . 07B0.03O2 

L ii.ofN io.9oMn 0 .o 7 B 0 . 03 Oi. 95 Fo. 05 

L i N i 0 .85Sn 0 . 15 O2.2 

L i N ip.9oMn 0i05 Sn 0 .o 5 0 2 

L i N i 0 . 9 oCuo. j 0 Ui 

L i N i 0. 90 Z n 0 . 1 0 K9 

L i N i 0. sciPo. 10O2. 2 

L i N iOo.90 F e 0 . 10 O 2 

L i N i o. e5 C o 0 . H'T i o. 0 5 0 2 . 1 

L ' N i 0. so C o 0. 10 B 0 . 1 0 0 2 

L i N io.eoCoj. 15 Ge 0 . 05 O 2 

L i N i 0 . eoCo 0 . 1&B0.03A I0.02O0 

L ii. 03 N io.77 Co o.i5B 0 .o3A 1 c. 02 °i. 9 F 0 . 1 

c 0 0 2 2.3 ^n,mco-ixm.mui. n i mam^KES 
xm.mm\ & l < ^Nunsiss-^tr^ens^sKtitiS' 

5 £ k #T'£ S . Cil<b(i^nS6 2-122066 
-§\ ^T2-66856^, [513-24 54 7 3^-4- 

, q#fSPF 5-290844 mzffl&<V?mm& 
t XmmGcry&itfh . ^g3DS 63-24555^ Wi 6 



3-13282^. (Sl63-5S7 6 3-f . 

2 12 6 1 7^(Caesg5«mfflfiK^sg^4, 1$EBff5 - 

1 S 2 6 6 4 *CIEa», J£fflfS<ffcffi$£ 2 4 0 0"CW 

i-ximfm&Lxftbti&m®^ &bst5 - 30795 

7^-, IrJS-31582 Q^klZimW v^Mfc 
TiZftLZil ^V7i -Xmttm . %Mfi<$s$.i\h. 

I). 

[00233 *&w<v-&mMam^$>nm<?>&mwiik 

1 5 x-cQTtmwm-im h LKim&mtwmmm 
^Mx. i&ALKimsm^mm. 1 3se*»jj,i 5 
*&&c*e>ifefbft t» t < utt«iHbn^iwv^A.« . * 
«w« s wonKais m * mm 1 ±t. ft&o&m&fl: 

tLmmmmmim. mi 3m. mi 4m. m 
t-th. t< lent 1 v ^fLmvm^mtm* . -mr s 

n x Mi i-„ M 2 y 0 2 (MMJMn, Fe, Pb, G 
e*»<5,aHffL&l«J3LhS:, M« iiAl, B, P s S 

i, mmmmmim. m2m, m3m. w?>7imfr 

t>mtm& 2 »W_L*>7C*«: * L . 0<xSK 0 . 1 

[00243 ±fB^ftfi6^^g«tO^K^{i« 
■C'2 0' ^4 0' CWT^«<ro-K^A 

2£?ffiT4 0« feLh7 0' JaTiCfSAtt^Dg!m^A<> 

2 0MT2O' IXL4 0' JaTtA^nftiie^rn- 
H^fiSa^^lJWi^lllWttiOasfleeos 0 OfglcUTT-^^. 

z t imt i< . $ a, (cjffi i<moo fgWT. 
if s l < ti 5 eOT. « t a l < im&itvmijfm *■ 
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SnY 0il B 0j6 Pq.6 

SnRb 0i 2 B o.s p o.4 °2.&5 

SnCsoj B 0 .3 P0.4 0 2 . 55 

SnCsjj B 0>4 Po.4 ^2. 65 

SnK 0)1 Csq.j B 0 .4 P0.4 O 2 . 7 
S n B a 0i ] Cs 0 ,i B 0(4 Pp. 4 O2.75 

SnMso.j K 0 .! B 0 . 4 P 0 . 4 0 2<75 

SnCa (l .i K 0 . j B 0 . 4 P 0 ,5 O3 
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Kq. 1 
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Bq. 3 P0.4 


0 2 .75 


SnMg 0 . 1 
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S nM g 0> j 




1 Al 0 . 


1 B 0i3 P 0> 


4 °2.75 
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S nM g 0 . ! 
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Sn 0 . 6 Mn 0i5 Mgflj B 0t5 0 2>l55 

Sn 0 . 5 Mn 0i5 Ca 0 .i P0.9 03.35 

Sn 0>5 Ge 0i5 Mg 0t i P 0t9 0 3>?5 

Sn 0 #5 Fe () 5 Ba 0 j Pq.9 O3.35 

Sn 0 .c; Fe 0 . 2 Ca 0 .i P0.9 O3.35 

Sn fli ; Fe 0j? Ba 0 .i Po. 9 O3.35 

Sn M Mn 0J Mfio.i P0.9 °3.35 

Sn u Mn 0 .8 Mg 0 .i P 0 .9 O s . 5& 
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[0026] Jt%mc>)z:fomfc<r>%M.t lt . ±ie^iu 

[0027] JEffik ftffi^ffi^JWCJi, «it5WO{i*> 

IBs *-*>'/77?, 7tfl/yr5>v?, ^yf-x 
v ^ . ( *B . - v . r;W 5 - 

>>A, ft (#^1136 3-148, 5 54)Srif)tt, A 
«a!(#.ttS> 4 V ^irtt 'J 7 * - P ^»?S* ( «fBBBB 5 9 - 2 
0 . 9 7 1) *4f<^l«tt««S' 18*feJiCii4>^a 

^$ix^V^, l-5 01I%Wit<. iff K 2—3 
0MX)WIF*U>. ^-'K^HiB-C'ti. 2-1 5M 

[0028] tt4HH(C». 31^. TX^. ^>J b'^;i^ 

y^— +ry-?— (EPDM) s 7.;W*y-ft,EPDM, 7. 

W-T & >J -7 -4 k*3^ 1 ffli tM - 
WfcLTfflV^il&. StIWMIt 2~3 0»* 

[0029] -<xm.mv>wmizm^ t>ti&n*w&w. t 

r-7'f-n?7^ hy, 1. 2->- 
7tKP77y, isX*t\,X)l7 H. 1, 3-v* 
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)\/. mm^iv. y >-&*h yx^TrA- mmvze 0-2 
3, 973). bvxh*i/.x?y mmnsb 1-4, 

17 0), V 7 ymWfc (^IS6 2-15, 7 

7 1. [5)62-2 2, 372.15)62-108. 47 
4 ) . 7,/l*5> («6 2-3 1 . 9 5 9). 3 - 

- 2-^-9-7'^^./^ (q#^IG62-44 . 9 

6 1). ?vt'ls>t/-tf*-btm& mfflBS6 2- 

, 290. 069.(5]62-290. 07 1 ) . f h7t 

' 1^75 >f&gft mmme 3 - 3 2 , s 7 2 ) , 

f'H- f/U (#HB36 3-6 2, 16 6). 1. 3- 
ToyO'DvUh/ (^flHg6 3-1 02, 1 7 3 ) 
WlfTD h >-14%-ffii^O^^< k 1 1 ffl^Ji^?F t ^-L 

fe*s*ifc-f<^s«tc*it6'j^A*. mm. Lie 

lO, . LiBF 6 . L i PF { . LiCF 3 S0 3 , 
LiCF 3 C0 2 , LiAsF 6 . Li S b F 6 . Li 

b 10 c 1 10 mmm5 7-74, 974). mmmrn 
#fr#ynv+*>A. (tmm6 0-4 1 , 7 7 3 > . l 

iAICI, . LiCl. LiBr. Li] (#BHB36 
0-247265) , ^an^y'Jm (ftmD36 
1 - 1 6 5. 9 5 7) . ES^x-^^igUf-^A 
BHPS 6 1 - 2 1 4 , 3 7 6 ) %k'cr> l »fcU:tfMBj&»<-,ffi 

^{ixf-b>-^,-K-hi; 1, 2-v^ h^ : ^^yt6X 
Xf/th h V ^i^X-f-A ii h ^M-aMK L i C F 
3 S0 3 , L i C 1 O, , LiBF, *J«fctf/"ft*V>*i 
Li PF 6 £*trlWH##aU>£ft4>lW?«£1tfl!! 

7°n t u > A - *K*- h ft * t *i±x?> U- ?K- h *f 
1 , 2-£AX h^v-x^yjsi^/ftl.v^iyx^-;^ 
h<75fi£ift05*£. 0. 4/0. 6 — 0. 6/ 
0. 4 (1, 2-^ h^yI^VJ:i;xf-;Wrf{*- 
h£Mffl^&t*OM£Jt^(40. 4/0. 6 — 0. 6 
/04) ##*U*. jfeftfltWK^Kti. »£IKse$ 
il3r^j&<. flIMtfS 1 'J 'v Wl^fc *) 0 . 2— 3^l AW 

k LXmzifft L oiOii, ^< t \>ttWf}—& 
*- V SriffiBL k i> L i P F 6 Sr D **?J*tak I 

k bk y'xfM - b £ 3$ 

KifflBEi: LT . HLiPF 6 £ y f-^A^i: L 
T£rtHIfiSt-Cft 0 . )5'J«*f£ UvfflfiSti. i: i>x 
fl/y*- h i: ^ h £ Ale ffli 

<, 6 00ppmOT*'ML<. 20 0ppiniaT* s 



[ 0 0 3 0 ] 1£«^Ofl!!(e<Ji:<0«**<fiH*tE» 

a h^nmmmmtkr-stsxv v- mi?flB36 3- 1 

3 5 4 4 7) . ;K>J 7Dt*l/>*^t>( KIS*f*rt>f£18 
g5fc*:&tf;t?y -f ^-y^S^^tf^'Jv- (ft 
BBBS62-254. 3 0 2.16)62-254, 303H1 
63-193. 9 5 4). W ^yfitMS^^tf^'J V- 

92, 504, (5)4, 830. 939. *#|?FlBg6 2 - 2 
2, 375.15162-22, 376.IU63-2 2, 3 
75. IBJ6 3-22, 776. «lf 1-95, 1 1 
7 ) . >J >BSx^x/P'-K <J -7- ( #^ffa6 1-256, 

5 7 3) tf^mx'hb . $ ^(c, ?K y y ox h y >i- 

zwsmizmn-f&ijmi>$)& (»^bs6 2-2 7 8, 
774) . ttz. mmk^ifemfcmmzwm-r&jTm 
mmme o - 1 . i e s ) fca4>n-c^s . 
t o o 3 i ] z&m.mzm^&-*z^\s-?-k iTte. 

jit y 7 v tr v v% k <d * v y < > y v- ft ^ v ^(4^' 
7^mwh h ^(idfjifi/ a>o< 

h^WfflV^ns. -fe^N-U— ^-co?LS{4. — 
teffiffiffli: Lt^ffl'SrlEEa^fflv^n?.. ^1^.(4*. 0. 
0 1~1 O/imj&WV^ilS. -fev\°l^^-<7;/f:^(4 s — 
«*e«ftffl<oiSIHTfflv^bii*. 0^i.i4. 5-300^ 

ffl v M»t l h *&teti . E«s«jiWt<?5JB*«-fe J ' 

[0032] j*«^^»««fttS:issi- & g mr, 

£!)i.l4\ f U (4tr^lH34 9-108. 525), h 
iJIfH,7*X7r^h <«8BBa4 7-4, 376) , 
hyx?/-/UT$>- (#fflBS5 2-7 2, 42 5), 
I^X-xA- (#H3Bg5 7-152, 684), xfU 
>S/7*5> dfg30S58-87. 777), n-j?'7-Y 

a ( 4* H3Bg 5 8 — s 7 . 7 78) , ^D-y >-geh yr 

5H (WBBBS58-8 7. 779) , x h o^.> -if >i?| 
^ (WWB35 8 - 2 14. 2 S 1 ) , mM (1#§P35 
9-8, 280) , *S>l*>mm (WBBHB5 9-6 

s. 184) , N-asw-^yyyyytN. n-s 

«»>f 5 yyj yVV (ftfflOB5 9-1 54. 778), 
xf-l^y/y ■i?T)V*)VX.-7')V (<t#^lB5 9 - 
2 0 5. 1 67), mm.T^-^MM (4tHflBS6 0 - 
30, 06 5) , dfUxf-U^Ua-ilr (^036 0 
-4 1. 7 7 3) , t:o-;M!t$|iHB36 0-7 9. 6 7 
7) , 2-* hdr>x^y-;K^BS6 0-S9. 0 
7 5 ) , HtttfkT^Sx^A (#^l@6 1 -SS, 4 6 

6) . m^&tfw-m&isvimc?)*:;-?- (^mme 
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1-1 6 1. 6 7 3), hV xf-l^>7fcX*>-T$ H 
(HHJHW6 1 -2 0 8. 758) . h\)TiV*lVK*7 

<>■ («fffina6 2-so, 976). *nsy*v> (1* 

BHIH6 2 - 8 0 . 9 7 7). A iVX-^mZft^T 'J - 
/Wfc^ft ( ttBHBS 6 2-86, 673) , 

U y ? h y T 5 H t 4 - TtVZrlVlziV? x V > 
' (4*^1136 2-2 1 7. 57 5). ZJ5tt<0=»T 5 > 
(#BBB§6 2-217. 5 7 8). *4 ^ (^|JHBg6 2 
.-287, 580). Ql^X^-^Ag (ttBHBB6 3 
-12 1, 2 6 S ) . HlR-XA-sfc-^AS WtfffifB6 3 
-1 2 1, 2 6 9) tcZWm^hiXh. 

[0033] wmttmmzi-zfiifriz-t^n 

m«)li-#*tf£<r^/-e#.g> (»H|Pg4 8-3 6. 6 
32) . ifc. rafi&fcai£&(>*:-&&fcti>(Cttttft 
JCittRXrx * *4 £ fc *«TS & ( WRUe 5 9-13 
4, 567) . 

[ 0 0 3 4 ] ttz . iEffiv^MO^HSrKK-ri. £ i: ifi 

PJB35 5-1 63, 779) Mfc#J (flrflHISS 

5-163, 7 S 0 ) X'HSM Ltz 0 . JS^ffiS*? ( # 
RHB5 8-1 63 . 1S8. H5 9-1 4, 274). 

K3r4T 0-97, 5 6 

■6. IrHmk mm^<^mmmi.m-h ■! t i>x- 

JBSrttWLfcO (1WWB5 8-1 1 1. 2 76). Li 
fflCt 99liB8Ul-f & (WBWB5 8 - 1 4 2. 77 1 ) 

[0035] IB&ftttKO&ttttJ: L"C(i, fifj£*ft*: 

flffciv*. m*.li. JEffiJctt. SfltU^fVW 

ftiilc. r;i-5 x^A-^XT->ux^o*ffi{c^-*:y. 

£-£fcko) . A l -C(i-&&&b'tfm^t>ti&. Zii 
7*4)lcr>m. 7 i^-K *i»K ^>'^-**i 

ir^fflv^ft*. wm±^ mzmfczti&w. 5-1 

[0036] m?t<0JEmi43 >f y . >\ >— 1- . 

y>^-. ft^ir^-rnttjifflT'^s. rM 
mzw^hx^^ixh. ttc >-h. >y>^ 



^)Safi$ilJttt®T' 1 0-5 0 0 jum*q$C# 4 L 

!- (y\'-A h> : /7') way, y-hffi^-ro. .tr^r 
if7T7n. Mnt--, swryy^-. 

5)- y *r U ^ b*f^ ^ - 1'- . m&T- Ut\ Ayf-(- 
^y— t-. .-K-^^CD. 5X7-'^.^. m^^x- 

iSHti c: n ^> co^js m izmm »n * *» »Tii*i \ 

[0037] 

7. 4g. B 2 O s arl7. 4g. Sn 2 P 2 O 7 ^10 
2. 8g*«^U S1!)?U*T+^H6)^. i&SLtz 

%tx-i 3 5 ox:-c6^fia«ric*ff-?fe. mmk. 1 o 

0 x:/ l . if ommtij xv&nmm 

ftjnWBftSnB 0 . 6 P 0 . 5 0 3 <<ffca*!A- 

1 ) , ?SftK^X*R|iI»rS«!£L,fcti%. Cu-al 
WffiHtTf 2(9 = 20-35' AWAzlSv^a— K^r 

B B H « ) -eft 6ct aqajgi tTt . isi^^^ftt i o -c. 

TIB<0fflj«<0|l«JS1Mll»«B#S:-&l«Lfe. Sn,. 0 C 
sj.i Ge 0 . 05 Alo.j B 0 . 5 P 0 .s O 5 . 30 (ft^A 
-2) 

A-l . A-2c0^'7XSryx -y h5;USrffl^T¥%S 

fs 7 m . fa^o b e rmz x h itmmmn 

0. 7 — 1. 2m 2 /' g WUBMX'fo -a fz « 

,. 8 Si o,5 B (l . ? Pu'Al,,, O 3 . 70 (-ft^A- 
3) *TE«>V/W-y/I^6'C**Lfc. S^xhdfi^S 
212g£DMF100g tzjgft? L . <T iltCjBj 1^ U X 1« 
= 3 fi'K2T34s. b yxhdf^T^S-^i.SrS 1 g. 
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34g. zmun l . $ t>izffi.m&ffiJim'& lt . m i m 

t Lfc. hyixy 1 7 0 0c c^y^fc'^>-^y.7j-u- 
h4. 2 5g*»ffl*2jSfcLft. -r<OJH2S5(C, £ 
1 Ml-ntTF h 1 0 0 0 0 EME-ca L < Jgf¥ L . P) 

> S-jSETt'P^* Ufc. flteftfciBWi'fc 2 5 O-CT'4 
* 8M!HBmMt. &fe««3l5«:»fc. JR^9 5%. *VA> 

[0038] ClffiSIWfOSMitoH) £*ffij£A>'L i 
Ni 0 .s Co 0 . 2 0 2 ?$>&lEmtis®W*:MT<O&mc0 
#i£C*rtLfc. L i WMt L-T L i OH • H 2 O (M 
£99. 9%&Jl) „ N iJM^i: LTN i (N0 3 > 2 • 
1. 5H, O (*01*9 9. 9XJSLh) , CoIflkLT 
Co (OH), (*E*9 9. 9%£Ui) SflBsfcfcq&A-Jfc 
1:0. S : 0. 2^§'J-^T'$g^S^Tfli*4'T'+^(; 

% l , mmmm%TT iso xrc 2 wi^&iiui l 

6 5 0*C-C6i$IBiR«j«*ffoA:. fflUfcfiiSr. S?l 

nU $^(c8 5 0"crsD#^c»-mv. nc/#*> 
aurcsia 4 -ciwfr ttrv \ ±3m*m®.coit-&m c - 

1 iXtt^T^effi^O . n(mt*0« 2&&^<0¥ 
mmtfl umX'h-otz. £feBETj&(Cj:&J£MM[ 
(il. 7rn* /sX'h^tz, xtUSViiz X.~*X%t>ixtz 

( 1 0 4 ) ffi/ ( 0 0 3 ) fficOf-^JttiO . 6T**> 
0. a«i<7)tt J FS»Ji2. S3, cfjMS^Jg&lil 3. 
8 9?A^, RIt**fflJ*«)iSft«*, Nil 

fi, C o®*4i: LXZiX^'tLN i (NOj)j'- 6H 2 O 

99. 9 5%a±) zm^x&f&L. it&mc-izm 

fc. 4fc, $t(CJW9. 5X-99. 9 9%C0 
fflJBB*>7jcffiHk U f - ■? A , ffiKt- v 7" A \ Co ( N O , ) 2 
• 6H 2 OfcSfiaJKStCffliKU C-4 

Li. Co. N i £M<?)&mwFmi1t&& ICPSC 

tvCti;$;Ui^7A (Ca) <?Dff^rft#0. 0 3Sft%. 
V*'*^'?^ (Mg) cO&G&tfO . 0 2ftfl%liJ.T, 
.7, hoyf>>A (Sr), A'y>A(Ba) 05ffl*05£- 

wsa* 0.02 fift%OTf^> 0 . r^* u ±fmm<o 

#0. 1 &JaT0)**T** CI i: tfifcWb hixtz . 4 
(2 C - 1 , C - 2 tt 0 . 1 %5fei»iD*i|6T* & i i: 

[0039] ameuLb lt > Nirat lt^s 



( 9 9 . 5 %feTF ) iz ? y ? A y -l-nmit- 
•^/KNi 0&±') feiWBBS-v^/P. CoiIf-:ft 
LTR t < fflftfcg (tt«9 9. 5 %OT ) (C 7 > ^ 

irtvmwittzitin, h i^ix^'ixm^xm^aa^i, 
fec-5-s) l/s . c ix ^nmcr^mm 

i L< ti-f ^^o^-fitfO^Tii^iitliM^O . 1 ffi 

&% zm*. h v^jvx-h v. s>i>v ittstMMtefca** 

[0040] Znmz. L i tt L i OH • H 2 

O. N i WMb LTN i (N0 3 ) 2 • 6H 2 O. C ojK 
fVzLXCo (NO s ). • 6H 2 OtCflDiT, A 1 W.TA 
t LXA 1 (OH) 3 . Mnlgfi|i:LT?^^^>. 
*?3fcMfc1i: t"C»\ 7 -yfgia*4i: LTL i FSrfflv* 

izm-x -j c ±ieoc - 1 , c~2t mmz^miv) 

KHrtT-ft 9 . &tl%)l>i'*7J* ( C a ) C0^*fi//0 . 
0 5 ffi4%J^.TT'S) S £ >: S: 5ffiiS L/c . 
LiNi 0 . 8 Co,, 15 B 0J5 O 2 (^t*)C-9) 
LiNi 0 . 8 Co 0 .„A1 M jOj (-ft-^ftC- 1 0 ) 
Li N i 0 . 8 Co,., Mn 0ll 0 2 (-ft-^ftC- 1 1 ) 
LiNio.g Co 0 . 2 Oj. 9 F 0il (ft^jjC-12) 
LiNi 0 . 8 Co 0 . is A I0.06OK 9 F 0 ., Uk&foC 
-13) 

[0041] c«®^^j^- h <z>fmm 3 je»^3pj t l 

X . Z1X-?iljEmWi®iM<7Mt-&M C-1-13S:901 
&%. nfi/y/7 7i?6tl%, ZLXt&mMtL 
XtfV-rh 5 7;^n Jtf- U y<0*»flj[tt 3 ffifi% k # 

or* vjum-t- hov^i m&%frt>%&&-£miz7\<z 

tn^xmU L. 4>n?tX7 'J— 5rU$ 30m mfiOT/W 

fiti 2 3 0 s/m= . iW6ffll<?3lS»*itJ i-c 9 0 ^ 

[0042] *MS(?iJT'{i. Mm>— h tC3!I«WRt 
L i if A-ftimt: L-C-^^m^LTfflv^. litto 
7 r 4 h 7> - tf > ( F G i: B&l g ) 9 
5ffifi%(z^«^iJt LXtfVIMtt'-OT-'y ( PVD 
F) Sr5%Sr^Lfc^iJSrN-^^trn'J HXcjJ- 
H$ 1 8^m£0iB7^/^^WBHKMffiL'C, ft 

>v>f ^nt'-X (MCMBt BgIB ) 9 5 ffifi%(c^« 
SUk L*t # L> »f(it'- Ufy(PVDF) 3 ffift.% t x 
fl/>-77y'xy^21I%J jf t -& L tz £M * N - 
^^t'a 'J I'ytML, 1 8/x m«olH7 ^ 

[ 0 04 3 ] ±fe^K^W5|<7)fM-. 
S^S?ttS:^(liL7tftffi^- h ^f^Ljt . ft®S 
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%. mxmmz 3ffls%\ -mi/y/7 7;6i£ 

4fflft?<;& J:C£ftJlrf4r ^ -1')V-t)Vu-x 1 Sfi%*> 
^4rfta^*te*fclDiT*«>^— If— "CI OOOO 
EDfe-C' 1 O^MsLhiW* Lftfi^fflU 5 U - £§)s|§2 Lfc. 
'" f#£ft£7* 71J- IS// mOffl7 * ^A<opgffi(c 

ffiffiftDIPAtitt; J: -5- 3 0 ^ in -c* o^, &(.c . ft s > 

AC01 : 4 (ffifiit) oateflJ*»6fr&filgUB (W? 
$5^rn) Sr^Lfc. n«*r#8;T\ ftffivS^HlWIE 
*t LT-ft-^A - 1 (C*^T-ft-^#JA - 2 , A - 3 . 

[0044] C ^ 'J ^-SSmffi^fBHPO MSKWfl 

1S-^g§fb%r ffifli L ■ jfe 5^- b CttTEoarSTAK L i 
SrfiJtStffc. 3 5//m<7)#JKL i m£ifI5mm;R 
* 3 7 mm<7)»W-fc:»SrU ft.*.- 6 0 -C^iaiSJRtf 
T\ ±EAft«jS1UnVR^ A -l~3 Sr^Tfli Lfcfttt 
5/- h^Mffi^iSEfSM^lC. 2 rn m«>£R!lttlSmR 

l i im&HMM. t LXteXZl lOmg fft -5 
fc. C<7)U^Ati, ftffi^^MKfc^'^BirtT' 'J 

-f S Steffi V ^ 3 jE®^-h<7.^ffl*3 5mm(0 
<Sfc:*BrL. ftffi>— 3 7mm«DfitCtfcBrt 

SR+f 1 5 0 r t 2 vmm&xt vtz. hi «rks« 

@# ( 2 ) £-•!/ -y#S:ifcLfe«jlB«0*fiP3«ffl 
nn& ( 1 ) (ftffi«I^S:*ja4) KJRfftLfc. ci^m 
fllifttf) +(CttW« iUlraol /!) 7 t* L i P F s 
(SI ) 

(mm) 



1 


C- 


1 


<;0.01 


<:0.01 


2 


C- 


2 


0.02 


0.01 


—1 

-■5 


c- 


— < 
:> 


0.05 


0.03 


4 


c - 


4 


0.08 


0.0s 


5 


c- 


1 


<;0.01 


<:0.01 



(xf-U^jfr— K 7>U K i/p< 

f-iU*-df*-h«2 : 2 : 6 (ftSJt) vI^Ts) 
Alfc. jEffi^$r*-r&m?K (6) sr^ yh 

( 5 ) StfU/CfrUbTESl 4mmS§ 5 OmmOR 
BfflflKi^ffiHUfc. 2r*3. jESWP (6) MiE«i^- 

h i: . Hfffift ( l ) liftffii^- h fc*60»t*>»J - 1'^ 
^ti 0»«Lfc. (61) tiJEfcaSJttfH** 

(62) ti«aafiBr^-f (63) *iPTC*?T 

ft !» . i » , JESSIfeft fc LTC -1-1 
3 , ft fiSftff t LT A - 1 - A - 3 S: ^tl ^^UltR L 

[0045] ±feo<t 0 fcff«LfcWllW) i flr*»'C. ft1S 
fcHa-^KflSNlSrfflV^ ftS»vS!fWnt)iB#:(c« 
SWB±<0 U ^-"7 A^j^t^tttffiA§ft£:rn-feX# 
^Jj!t$ilTV>^V >ffi<l|t)iE#T-ft.g». -eiT, ftffiS^I 
«MIIH*{c 0 ^<7 A & »A £ *T ft fijSiMA (c^m L . 

t 1 2 n$iattffi%. 0 . 1 A<9-5e*aw> 1 1 t* i b*f q t 

^H***^ \ iXV ^T- 5 O'Cct) 1 1 1' 1 0 Bffl^-iS 
yfZmMLtz. C^x-y'y^OTiT. ft^Jitcffl 
firUfcL i tij§ft?L. flffiSiWmnK^+tzif AS*t 

2mA/cm' TS?STT'4 . 2V£T*3£^£ 

^oTt. $^>(c. %morcvtfr5 5^fiy#L, 3 
bi^x - y >- ^$-»t t/i „ v±c?>mm&. ytMj&itm 

£E4. 2V (HlHlSSmff (OCV)). js^^±mi± 
2. 8V (UlS&ffiJE) , 2mA/cm2 (0. 2CtB 

s) <7mmm&<?)^x'®smL%im,^xtz, ttz 

«fili*r . 1 0 mA/c ( 1 . O C ) 

1M ^/U$^i:§cO. 1 00-y-f ^;W4ITtt^>0. 2 

[0046] ±15c7)mM(COt >T . J!cm^fii; + ;--f ?iV 

m^mm^^m 1 kaeiLfe. 

[0047] 



ftH m>teO -9--f 
100-9- -f 

(«fi%) (Ah) 

^fif«^^(%) 

0.03 FG 1.22 94 



0.06 


FG 


1.22 


93 


0.17 


FG 


1.21 


93 


0.40 


FG 


1.21 


93 



0.03 MCMB 1.22 94 
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C 


— 2 


0.02 


0.01 


0.06 


MCMB 


1.21 


94 
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C 


-3 


0.05 


0.03 


0.17 


M CMB 


1.21 


93 
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C 


-4 


0.08 


O.OS 


0.40 


MCMB 


1.21 


Z>L* 


9 


C 


-5 


0.12 


0.03 


0.03 


FG 


1.13 


KJZ> 


(tUSL) 


















1 0 


C 


- 6 


0.08 


0. 15 


0.03 


FG 


1 13 


ftft 

oo 


(ttm) 


















1 1 


C 


-7 


0.02 


0.02 


1.1 


FG 


1.11 


ft? 


(Jt«) 


















1 2 


C- 


-8 


0.11 


0.13 


1.1 


FG 


1 10 


ou 


(Jttt) 


















1 3 


c- 


-6 


0.08 


0.15 


0.03 


MCMB 


1.12 


0:7 


(Jt38) 


















1 4 


C- 


-s 


0.11 


0.13 


1.1 


MCMB 


1.11 


S7 


(Jt«) 


















1 5 


c- 


- 9 


<;0.01 


<;0.01 


0.03 


MCMB 1.13 


yj 


1 6 


c- 


-10 


<;0.01 


<;0.01 


0.05 


MCMB 1.13 




1 7 


c- 


-11 


0.03 


<;0.01 


0.03 


ftl C M B 


1. 14 




1 8 


c- 


-12 


0.06 


0.03 


0.07 


R/l f~* ft/I D 
IVl IVl fcS 


1. 13 




1 9 


c - 


-13 


0.06 


0 OS 


0 07 


JV1 C M o 


1. 12 




2 0 


c- 


- i 


<;0.01 


<;0.01 


0 Cft 

v. \JJ 


A Q 

A 3 


1 .30 


ys 


2 1 


c - 


- 2 


0.02 


0 01 


0 06 

v. W 


A-3 


1.29 


yj 


2 2 


c - 


- 3 


0.05 


0 03 


0 17 

V- If 


A-3 


1.26 


y4 


2 3 


c - 


-4 


0.08 


O.OS 


0 40 


A-3 


1.25 




2 4 


c- 


- 5 


0.12 


0.03 


0 CP> 


A-3 


1.19 




(JfcR) 


















2 5 


c - 


- 6 


0.08 


0.15 


0 03 


A-3 


1.19 


oy 


(JtfcK) 


















2 6 


c- 


- 7 


0.02 


0.02 


1.10 


A-3 


1.16 


OO 
oo 


(JtK) 


















2 7 


c- 


-s 


0.11 


0.13 


1. 10 


A-3 


1.15 




(JtK) 


















2 S 


c- 


- 1 


<;0.01 


<;0.01 


0.03 


A- 1 


1.29 


y*i 


2 9 


c- 


- 1 


<;0.01 


<;0.01 


0. 03 


A-2 


1.30 




3 0 


c- 


-5 


0.12 


0.03 


0.03 


A- 1 


1.18 


87 
0 1 


(Jt«) 


















3 1 


c- 
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0.12. 


0.03 


0.03 


A-2 


1.19 


SS 


(ifc«) 


















3 2 


c- 
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<:0.01 


<;0.01 


0.03 


A-3 


1.29 


96 


3 3 


c- 


10 


<;0.01 


<;0.01 


0.05 


A-3 


1.29 
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34 


c- 


11 


0.03 


<;0.01 


0.03 


A-3 


1.31 


93 


3 5 


c- 


12 


0.06 


0.03 


0.07 


A-3 


1.28 


96 


3 6 


c- 


13 
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0.05 


0.07 


A-3 


1.2S 


95 
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3 ±«Mfi»« 

4 iEffiU-H 



5 ^t/h 

6 1 EUSJ&tto 

6 2 TOttffjR?- •??•) 

6 3 PTC*? 



run 
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